Background: Although the prevalence of cancer is increasing, it is no longer synonymous with death. The number of cancer survivors is estimated to be increasing due to development in medical treatments and social programs; cancer survivors are increasingly returning to work after long-term unemployment. Thus, we examined the quality of life (QOL) and the factors associated with return of cancer survivors to the workplace. Materials and Methods: This study was performed using the 2008 Community Health Survey administered by the Korea Centers for Disease Control and Prevention (N= 548). We used Chi-square tests to compare demographic variables based on self-perceived health status, and analysis of variance (ANOVA) to compare QOL scores among groups. We also performed a mixed-model analysis of the relationship between QOL and factors at the workplaces of cancer survivors. Results: Based on the results of our study, the overall QOL of cancer survivors was associated with 'mutual respect', 'free emotional expression', occupation, and age. Moreover, different trends of QOL according to self-perceived health were identified on additional analysis. In the 'bad' self-perceived health group, QOL was significantly different according to income. The QOL of cancer survivors in the low-income group was lower than in the other groups. Conversely, the 'normal' group had a lower QOL caused by 'no mutual respect' and "no free emotional expression" in the workplace. The QOL in the 'good' group based on self-perceived health was higher in the younger age group. Conclusions: There may be a significant relationship between QOL and workplace factors for cancer survivors, although further study is needed to investigate this relationship in detail. This may facilitate formulation of policy and efforts to prevent and manage the decline in the QOL of cancer survivors returning to work.
Introduction
In the early 1990s, the majority of cancer patients did not survive and the onset of cancer was considered a death sentence (Benowitz, 1999; Austin et al., 2002; Moser et al., 2013) . Simultaneously, the number of cancer patients gradually increased due to the aging population, which prompted many studies of the prevention and treatment of cancer (Niu et al., 2014) .
Currently, cancer is the primary cause of death, as indicated by the proportion of cancer-related deaths among total deaths (21.0% in 1995 , 23.8% in 2000 , 28.6% in 2010 (Statistics Korea, 1993 -2012 . However, the perception of cancer has changed; it is no longer associated with death (Zeichner et al., 2014) and is often considered a chronic disease because cancer survival rates have increased dramatically (5-year relative survival rates were
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In contrast, we focused on the QOL of cancer survivors who returned to work. A number of cancer patients lose their jobs due to their disease (Hewitt et al., 2005; Short et al., 2005; Mehnert, 2011; de Boer et al., 2009 ). However, the number of cancer survivors returning to work has gradually increased due to development of medical treatments and social programs (Bouknight et al., 2006; Kennedy et al., 2007) . Cancer survivors' occupations are not only a source of revenue but also represent a return to a normal life (Peteet, 2000; Rasmussen and Elverdam, 2008) . Thus, returning to the workplace can have a positive effect on the physical and mental health of cancer survivors.
Conversely, many studies have been published regarding the difficulties experienced by cancer survivors returning to the workplace, including factors such as physical and mental changes after cancer, interpersonal relationships, and discrimination at the workplace (Greaves-Otte et al., 1992; Hoffman, 2005; Short et al., 2005; Taskila and Lindbohm, 2007; Mehnert, 2011) .
Although several studies of the QOL of cancer survivors have been conducted, specific data concerning cancer survivors who returned to work were lacking. Thus, in this study, we examined cancer survivors' QOL and the associated factors at the workplace. Additionally, we conducted a subgroup analysis according to self-perceived health status.
Materials and Methods

Study population
The data used in this study were obtained from the Community Health Survey (2008) administered by the Korea Centers for Disease Control and Prevention, which was designed to facilitate interprovincial comparisons. The Community Health Survey was administered by investigators who conducted one-on-one visits and interviews targeting adults 19 years of age or older in 253 health centers nationwide starting in 2008.
The final analysis included data from 548 cancer survivors who were employed, excluding cancer survivors whose QOL and/or each self-perceived health variable information was incomplete and therefore could not be analyzed. In our study, a cancer survivor was defined as an individual who survived for more than 5 years after the onset of cancer. The Community Health Survey protocol was reviewed and approved by the Institutional Review Board of the Korea Centers for Disease Control and Prevention (2010-02-CON-22-P).
Variables
The outcome variables were evaluated using the EuroQOL visual analog scale (EQ-VAS). EQ-VAS is a self-rated health questionnaire presented as a vertical visual analog scale, where the endpoints are labeled 'best DOI:http://dx.doi.org/10.7314/APJCP.2014.15.20 
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imaginable health state' and 'worst imaginable health state.' Participants completed the questionnaire on the study day. Scores ranged from 0 to 100, and the responses were used as a quantitative measure of participants' selfrated health.
The variables of interest associated with the outcome variables were 'mutual respect in the workplace' and 'free emotional expression in the workplace.' 'Mutual respect in the workplace' was defined as a subjective feeling regarding mutual respect and confidence in interpersonal relationships at the workplace. 'Free emotional expression in the workplace' was defined as the ability to express individual emotions at the workplace.
Other independent variables considered in the analysis were occupation type, family income, gender, age, and educational level. Occupations were divided into managers and professionals, clerks, service and sales workers, skilled agricultural, forestry and fishery workers, trade workers and elementary occupations. Age was classified into less than 44 years, 45-64 years, 65-74 years and over 74 years. Family income was classified into four groups and educational levels were classified as less than high school, high school education, and college graduate. Additionally, the self-perceived health variables used in the subgroup analysis to describe the health status were 'good', 'normal' or 'bad.'
Statistical analyses
We first examined the distribution of each variable to analyze the general characteristics according to self-perceived health and performed χ 2 tests to assess differences in each variable. Next, to compare the average EQ-VAS score according to the independent variables, we performed analyses of variance (ANOVAs). A mixedmodel analysis was used to examine the associations between factors at the workplace and QOL among cancer survivor workers, while controlling for potential confounding variables such as occupation, family income, gender, age, and educational level. Additionally, we performed a subgroup analysis based on self-perceived health status. All analyses were performed using the SAS software (version 9.2) and p-values<0.05 were considered to indicate statistical significance.
Results
Regarding self-perceived health status, of the 548 study participants, 281 were 'bad', 188 were 'normal' and 79 were 'good.' The most common response to 'mutual respect in the workplace' was responded 'yes.' Regarding the 'free emotional expression in the workplace' factor, the response 'yes' was more frequent than 'no.' In terms of type of occupation, skilled agricultural and forestry 
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and fishery workers had the highest distribution in all self-perceived health groups (Table 1) . The average EQ-VAS score for self-perceived health status decreased in the following order: 'good'>'normal'>'bad'. Regarding 'mutual respect in the workplace', no significant difference was observed, with the exception of those with a 'normal' self-perceived health status (yes: 71.3, no: 61.3; p<0.05). The 'free emotional expression in the workplace' factor differed significantly only for those with a 'bad' self-perceived health status (yes: 62.4, no: 60.0; p<0.05). According to type of occupation, the EQ-VAS score varied with selfperceived health status, but was significantly different only in the 'normal' self-perceived health status group (Table 2 ).
In the mixed-model analysis, the 'no mutual respect in the workplace' group had a lower EQ-VAS score than the other groups (no: -3.418; p<0.05) and a lower EQ-VAS score of 'no' in the 'free emotional expression in the workplace' (no: -3.622; p<0.05). Clerks had a lower EQ-VAS score than the other occupation types (managers and professionals: 0.798; p>0.05, clerks: -15.468; p<0.05, service and sales workers: -4.524; p<0.05, skilled agricultural, forestry and fishery workers: -7.485; p<0.05; Table 3 ).
Trends in factors at the workplace and QOL among cancer survivors varied depending on self-perceived health status. In those with a 'bad' self-perceived health status, the EQ-VAS differed only according to family income; a lower family income was associated with a lower QOL (Q3: -4.753; p>0.05, Q2: -9.102; p<0.05, Q1: -8.269; Workplace variables differed only among those with 'normal' self-perceived health status. The 'no mutual respect at the workplace' group had lower EQ-VAS scores than the other groups (no: -14.666; p<0.05). Additionally, a lower EQ-VAS score was associated with difficulty in emotional expression at the workplace (no: -4.088; p<0.05). According to occupation type, clerks, skilled agricultural and forestry and fishery workers had lower EQ-VAS scores than the other types (managers and professionals: 2.274; p>0.05, clerks: -20.041; p<0.05, service and sales workers: -4.962; p>0.05, skilled agricultural, forestry and fishery workers: -9.633; p<0.05).
In those with a 'good' self-perceived health status, EQ-VAS scores differed significantly only among age groups; younger subjects had higher EQ-VAS scores than older subjects (less than 44 years: 27.701; p<0.05, 45-64 years: 22.104; p<0.05, 65-74 years: 17.192 ; p<0.05; Table 4 ).
Discussion
To identify the factors affecting the QOL of cancer survivors at the workplace, we analyzed the association between 'mutual respect' and 'free emotional expression' with QOL. Although the cancer survivors had the same level of disease severity, the QOL may have been perceived differently. Thus, we performed an additional analysis according to self-perceived health status.
The results showed that the overall QOL of cancer survivors was associated with 'mutual respect', 'free emotional expression', occupation, and age. Different trends of QOL based on self-perceived health were identified in the additional analysis. In the 'bad' selfperceived health group, QOL differed significantly according to income; the QOL of cancer survivors with a low income was lower than in those with higher income levels. Conversely, the low QOL of the 'normal' group was caused by 'no mutual respect' and 'no free emotional expression' in the workplace. Lastly, the QOL of the 'good' self-perceived health status group was higher in the younger age groups.
Our findings are similar to those of previous studies of the association between the working environment and QOL of cancer survivors (Spelten et al., 2002; Main et al., 2005; Hoving et al., 2009; Fantoni et al., 2010; Steiner et al., 2010) . Additionally, several studies focused on difficulty or discrimination at the workplace (Hoffman, 1988; Schultz et al., 2002; Tan et al., 2012) . However, we considered additionally self-perceived health status as a factor; it had a different relationship with the each variable. Although we did not assess the specific reasons, the differences in trends might be due to the reasons for returning to work. Subjects with a 'bad' self-perceived health status returned to work for financial reasons; thus their QOL was affected by income. By contrast, subjects with a 'normal' self-perceived health status were affected by their working environment because their objective in returning to work was to regain a normal life. Therefore, discrimination at the workplace could influence their QOL, whereas the age of those with a 'good' self-perceived health status influenced their QOL, similar to the general population. In other words, cancer survivors should be managed individually based on their perceived health status, and policy makers should formulate guidelines according to survivors' priorities after taking into consideration their self-perceived health status.
This study had several strengths. First, this study included workplace factors, which facilitated analysis of the emotional aspects of cancer survivors who returned to work. Additionally, our subgroup analysis according to self-perceived health status is meaningful for the management of cancer survivors. Finally, to our knowledge, this is the first report of the relationship between QOL (measured by EQ-VAS) and the workplace factors of cancer survivors who returned to work by the self-perceived health status.
However, this study had several limitations. First, it was of a cross-sectional design; hence, the ability to identify a causal relationship between QOL and the workplace factors in cancer survivors is limited. Furthermore, the types and stages of cancer were not considered; therefore, the results may not be applicable to all types of cancer, and further study is warranted. Additionally, we considered only 'mutual respect' and 'free emotional expression' as variables in the working environment; thus, the results may not reflect all workplace situations.
Despite these limitations, our findings suggest a relationship between QOL and factors at the workplace for cancer survivors. Due to the increasing number of cancer survivors, more may be returning to work; thus, their management in the workplace is important. Based on our results, the support of cancer survivors who return to the workplace can be improved.
In conclusion, a significant relationship between cancer survivors' QOL and factors at the workplace was identified, although further studies of this relationship are needed. This will facilitate formulation of policy and efforts to prevent and manage the decline in the QOL of cancer survivors returning to work. 
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